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Byrd, et al., 1995 


■ 33 smokers of their preferred brand (approx. 35 
dgt./d) in 4 cigarette ‘tar’ groups 
• Urinary nicotine, cotinine, 3-OH-cotinine, and their 
glitcuronlde conjugates, and nicotine-N’-oxide*, 
cotinine-N-oxide*, demethylcotirine * measured in 
24-h samples (LC/GC-MS) 
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Data Extracted from Byrd (1995) 
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Byrd, et al., 1998 

72 smokers who had smoked their preferred brand >6 
months (approx. 33 dgt./d) in 4 cigarette ‘tarVnicotine 
groups 

Urinary nicotine, cotinine, 3-OH-cotinine, nicotine-N'- 
oxide, cotinine-N-oxide, demethyicotinina measured 
in three 24-h samples (LC-MS); salivary cotinine prior 
to last meal of day (RIA) 
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Biomarker Challenges 


- Uniqueness gr nearly so for tobacco smoke 
■ Representative oi particulate and gas phase 

• Representative of health-relevant constituents 

• Understanding of constituent metabolism 

• Concentration reflects uptake of cigarette smoke constituent^) 

• Based on NRC guidelines of i $86 

Bonowltz, N.L., Biomerkors of environmonta! tobacco smoko exposure. 
Environmental Heallh Perspectives, 107(2): 349-G65 (1999) 
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Examples of Potential Smoke Constituents 
or their Metabolites as Biomarkers of 
Exposure 


Particulate Phase 

• Nicotine Metabolites 

(More than just cotlnlne) 

■ 4-amlnobiphenyl (adcJucfa) 

• benzo[a)pyrene (adducts) 

• PAH (adducts to plasma 
albumin) 

- TS NA related btomariters 

• solanesol 

■ metals 


• carbon monoxide (COHb) 
- cya nWe (1 htocy a nat c) 

* acetonitrile 

* aldehyde metabolites 

• 2,5-dimethylfuran 




Potential Improvements 

• Potential improvements in experimental design Inciude 
» smoke constituent, biomarker and blobgic medium studied 
» size and diversity of smoker population 

■ geographic, ethnic, And gender demographics 
• stiff!dent number of participanlB to onsur e statistical power 

» smoker compliance with test procedures 

■ minimize Impact on subject smoking behavior? determine 

relationships between cigarette parameters and total exposure 
results 
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Goal of “Total Exposure” Project 


Using biomarkers, determine the uptake 
of vapor phase and particulate smoke 
constituents for smokers of cigarettes with a 
range of yields of these constituents to 
provide a baseline for future cigarette-design 
related studies. 


Collaboration Opportunity 

* What can Philip Morris contribute to this study? 

** Knowledge of cigarette design, construction and tasting 

* Expertise in smoke composition and analysis 

» Knowledge of potential biomarkers and their analysis 
» Awareness of the results of previous research in the area 

* What can other experts contribute to this study? 

* Input on identification and aid to prioritize health-relevant 
smoke constituents and iheir biomarkers 

* especially gas/vapor phase components 
» population study methodologies 
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SUMMARY 

The ‘Total Exposure” Project will contribute to 
improved understanding of the exposure of 
smokers to cigarette smoke constituents and 
establish a baseline for monitoring the impact 
of new cigarette designs on smokers’ 
exposure. 
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